Context. Cancer caregivers have information and support needs, especially about cancer pain management. With high Internet use reported among caregivers, YouTube may be an accessible option when looking for information on cancer pain management.
Introduction
Home-based cancer care, which can include the provision of hospice and palliative care when disease is advanced, places day-to-day oversight of patient care in the hands of informal caregivers (often family or friends) who have little experience with pain management, symptom control, and use of medical equipment. 1 Commonly, myths and fears about medication are barriers to caregiver pain management, 2, 3 and complex instructions can create caregiver anxiety. 4 Hospice and palliative care providers report that they often experience difficulties teaching caregivers about pain medications, 5 and education for caregivers can be challenging because of the variance in availability of social support resources among caregivers. 5, 6 Although having additional resources has been shown to lower caregiver stress, 7 cancer caregivers do not currently receive enough information to support the caregiving role. 2, 8 Caregivers of cancer patients report informational and support needs and could benefit from additional resources on pain management. 2, 5 Research on patient and caregiver education shows promise for the effectiveness and usefulness of providing health-care resources and information in video format. Patients exposed to video decision support tools had a greater likelihood to choose comfort goals, 9 greater likelihood to complete advance directive documentation, 10 and were less likely to opt for cardiopulmonary resuscitation. 11 A randomized controlled trial of cancer patients found that an educational video on cancer pain improved outcomes associated with the Brief Pain Inventory and the Patient Pain Questionnaire. 12 The same study indicates promising benefits of video educational tools for caregivers as well. Caregivers who participated in video-based educational intervention on cancer pain with the patient also had improved knowledge about cancer pain, especially regarding beliefs about addiction and saving medicine for when the pain is worse. 12 A recent study on video discharge instructions in pediatric emergency care found improved caregiver knowledge and satisfaction, with caregivers reporting that video instructions were extremely helpful. 13 Caregiver education has been identified as a core intervention necessary to meet the ongoing needs of oncology caregivers, 14 and video-sharing Web sites such as YouTube have been used as an educational tool for viewing and learning medical techniques. 15 YouTube is the most popular video-sharing Web site with an international audience, availability on any mobile device, and linked to other Web sites and used in social networking. 16 YouTube as an active learning strategy has been used in nursing education to engage learners, teach skills, and promote discussion. 17 Prior research has found enhanced student learning, increased creativity, and critical awareness as a result of using a YouTube instructional method. 18 Medical preceptors also have had students create videos for others as a pedagogical tool. 19 With high Internet use among family caregivers, 20 the quality of information provided via the Internet or other social media outlets is a concern for providers, 21 and there is a need to determine the availability of videos that address the caregiving role. In light of the increasing popularity and easy accessibility of YouTube, coupled with caregivers' need for information, an analysis of cancer pain videos on YouTube was undertaken to determine whether and to what extent materials and resources about pain management are available. Specifically, we aimed to evaluate the availability of instructional videos related to managing cancer-related pain through instructional videos on YouTube. As a secondary goal, we aimed to assess whether the scope and design of instructional content included the caregiver's role.
Methods
A systematic review of YouTube videos was conducted on May 9, 2013. Three different searches were entered into YouTube's search engine using the following key phrases: 1) pain and cancer, 2) pain and hospice, and 3) pain and palliative care. The number of videos available to users under any search term is a dynamic process controlled by YouTube as videos are constantly uploaded to the site. Regardless of the amount of videos that match the search phrases, YouTube only makes the first 500 available to users.
To qualify for inclusion in the study, videos had to be in English, have a primary topic on pain or pain management, and fit the definition of an instructional video. Instructional videos were defined as having content that included instructions or suggestions as to what a person should say or how to do something. 22 The elements of an instructional video include forecasting goals and steps, content in which steps are both performed and explained or elaborated, and an easily identifiable instructional message. 22 Video-recorded lectures that were included in the sample had to have explicit ''how to'' steps or ''what to do'' information steps (e.g., here's what you should say, here's what you should do). Additionally, infomercials, commercials, recorded introductions of speakers, general introductions, overviews and definition of hospice and palliative care, and lectures that did not include how-to steps or process explanation were excluded from the study.
Video characteristics from the YouTube site were collected as summary information about the video and viewership. This included the video category, date posted, length (minutes and seconds), and funding information (in print or verbalized). YouTube also collects and provides information to indicate the popularity of video viewing, measured by the number of views, number of ''like'' ratings, number of ''dislike'' ratings, and number of comments.
To analyze the design of videos, we coded for instructional design and make of content, two elements of educational video format. Instructional design was assessed using a three-part coding scheme derived from Morain and Swarts, 23 which takes into consideration the frame of instruction within the video. The three instructional frames include explanation (instructional talk, i.e., not accompanied by actions taken to complete the step), demonstration (any movement intended to illustrate a step, accompanied by explanation), or doing (any movement intended to illustrate a step, not accompanied by explanation). The make of the content of the video and its audio tracks also was coded using the categorization by Weaver et al. 24 (user-generated amateur, user-generated professional, recording of mainstream media without user editing, and user manipulation of mainstream media content). Mainstream media is the inclusion of a movie or television clip.
To analyze whether the design of videos were inclusive of a caregiver audience, we coded for the use of appropriate literacy instruction tools and whether caregivers appeared in videos. Given that caregivers are not professional providers with medical knowledge and background, we coded for the use of literacy tools to explain complex pain management instructions. The Federal Plain Language Guidelines published by Plain Language in March 2011 25 were used to identify the use of literacy tools in the videos. According to the Federal Plain Language Guidelines, communication aids that assist with ensuring clarity include using examples, lists, tables, illustrations, and highlighting important concepts. Coders were instructed to choose all that applied to each video. Additionally, videos were coded for the participants present in the video, including patient, caregiver, clinician, and other professionals. Voice-overs with identified and credentialed speakers were coded as being present in the video and categorized accordingly. For patients and caregivers, coders noted if they were real or simulated.
Next, quality of sources, the nature of provider communication, and acknowledgment of caregiver pain management barriers in the videos were coded to evaluate the scope of videos. Given that the YouTube platform offers access to amateur videos, we were interested in capturing the accuracy of information presented. The Health on the Net Foundation 26 Web site criteria were adapted for videos and used to code for the quality of sources used within the video. Coding of this variable included the presence or absence of source information for a) qualifications of speakers, b) cited sources of information, c) balanced evidence, d) contact information, e) advertising, and f) transparency regarding funding and sponsorship. To ascertain if caregivers were included in the perspective of information presented, communication depicted in the video
also was coded as patient centered, patient/ family centered, family centered, or clinician centered. Finally, given extensive research on caregiver, myths, and barriers about pain management, we assessed whether caregiver pain management barriers were addressed in the instructional scope of videos. 27, 28 Specifically, the dimensions of the Caregiver Pain Medicine Questionnaire were used as coding categories. These categories are detailed in Table 4 .
All the videos from our key phrase searches were linked to a coding Web site that allowed coders to watch the video and simultaneously complete a coding form. Three coders, two medical students and the first author, coded the videos. Both medical students had completed one year of coursework and were guided by the first author, who has conducted extensive research with hospice and palliative caregivers. Three training sessions were held. Training sessions involved watching and coding videos and then discussing them to refine approach and consensus. To develop inclusion criteria, 12% of the data (150 videos) were used and 96% coder agreement reached. The remaining videos (n ¼ 968) were split so that each coder applied inclusion criteria to approximately half of the sample. All videos that met inclusion criteria were double coded. Half of the videos were used to help coders become familiar with coding definitions and to calculate reliability assessment (84%). The first author reviewed coding for the overall sample as an additional reliability check, and agreement of two among three coders ensured consistency of the evaluation. Data were entered into SPSS (SPSS Inc., Chicago, IL) for frequency distributions of the variables.
Results Figure 1 is a flow diagram of the sampling process, and Table 1 identifies and summarizes the videos that were analyzed. From the three key phrase searches, a total of 1500 videos were made available, and after duplications were removed, there were a total of 1118 unique videos. Of the 1118 videos pulled from searching YouTube, the average time for the videos was 8 minutes 45 seconds, with the median time at 3 minutes 35 seconds. Of the 1118 videos, 1075 (96%) were not coded because they did not meet inclusion criteria. As a result, 43 videos were left to code, a total of 13 hours, 6 minutes, and 32 seconds of content, which comprised the data set for the following analysis. Videos were published between June 19, 2008 and May 1, 2013.
The information on the individual videos used in the study is summarized in Table 1 . Detailed in this table are the category assigned to the video, the number of views for each video, and the corresponding number of ''likes.'' Finally, we computed a mean number of views per day to allow for comparison of the number of times a specific video was viewed based on the length of time it had been posted. Mean number of views per day ranged from 0.012 to 6.871. There were nine videos (21%) that averaged more than one view per day. As shown in Table 2 , most videos were listed under the Education category (56%), followed by Science and Technology (28%). Although all videos coded met the instructional definition, only one video was categorized as a ''how-to'' video. The 43 videos analyzed had 39,029 views (range 2e7885), with high variation (SD ¼ 1718.206), and 63% had been viewed 500 times or less. Only one video had been seen twice at the time of data collection, and only two videos were seen more than 5000 times. The mean number for viewers indicating ''like'' was 2.581 (SD ¼ 4.9868). Almost half of the videos (49%) were not ''liked'' by any viewer, with the other half receiving at least one ''like'' rating (range 1e22). Most viewers did not indicate a ''dislike'' rating (89%), and only one video was ''disliked'' three times. There was little audience response to the videos, with only 28 comments for the videos analyzed. Most videos had no comments (70%) and one video had seven viewer comments. Video authors (a term used by YouTube to identify creators of the videos) consisted of physicians, medical schools/programs, hospice agencies, and nonprofit organizations. Only three funding sources were identified in three videos (American Pain Foundation and Pennsylvania Department of Aging funded two videos).
Most instruction was framed as explanation that consists of talk with no onscreen action (65%), followed by demonstration where the frame of instruction consists of action plus talk (35%). Frequency data revealed that 34 (79%) instructional videos were usergenerated amateur videos, with only nine (21%) user-generated professional videos. None of the videos included the use of mainstream media (inclusion of a movie or television clip). Table 3 summarizes the quality of sources within the videos. Approximately half of the videos did not provide qualifications of the speakers (49%) and most videos did not cite sources of information (70%) or provide balanced evidence (79%). Contact information was commonly absent (72%), whereas the identification of funding sources was almost always provided (93%). Few videos included advertising (28%).
An overview of the scope and design of instructional content that included the caregiver's role is depicted in Table 4 . Overall, examples were the most common literacy tool used (74%), followed by the use of illustrations (23%). Few videos provided instruction that included the use of tables (16%) and lists (12%). Eight videos (19%) did not include any literacy appropriate teaching tools and mainly depicted a person talking. Caregivers were rarely portrayed in videos (<1%), with most videos featuring clinicians (74%) and patients (21%), followed by other professionals (16%). Similarly, provider communication was predominantly clinician centered (77%), and only three videos were patient/family or family centered (7%). Teaching about pain assessment (35%) and addressing the need for caregiver education (23%) and the hesitancy to report pain (21%) were most prominent in video instruction. Least likely addressed was the caregiver's fear of pain medications (2%), caregiver concern about administering analgesics (2%), and acknowledging caregiver's prior negative health-care experiences (2%).
Discussion
Although videos about cancer-related pain are available on YouTube, this systematic review project found that videos were less available on topics of pain management and assessment for cancer patients and caregivers. Most videos resulting from our search did not meet study inclusion criteria because they did not include specific steps or how-to explanations about pain management. Rather, videos consisted of recorded pain lectures for practicing clinicians and were, thus, categorized as ''Education.'' Similarly, a study on clinical education videos found wide availability of videos on YouTube for medical and nursing students; however, videos were less available on topics of pain management and assessment. Vol.
Interestingly, there was low overall viewership of the videos and little audience response indicated by comments and ''like'' ratings. Although it is unclear and somewhat controversial on how to measure the popularity of videos in social media, 30 we chose to assess this by computing an average number of views per day. Whereas only 21% 9 of the videos had a mean view of at least once per day, more than half of those (five) were in the category of Education. The most viewed video and the category with the next most views of more than once per day is the Nonprofit/Activism category. The only other video with a mean view of more than once per day was in the Science and Technology category.
Most pain videos on YouTube were usergenerated amateur videos. YouTube introduces a platform whereby content and applications are, to a great extent, no longer created by professional groups at a high cost 31 but instead are continuously modified by all users in a collaborative fashion and at low cost. 32 YouTube supports the delivery of education that is instantaneous, active rather than passive, facilitating a rapid low-cost sharing of experiences and opinions. 33 It provides an opportunity for domain experts and professionals in a given knowledge field to share insights with a specific community or the public at large, bypassing formal and costly structures of information dissemination that require lengthy and resource intense processes before the communication message reaches the intended audience. However, we must caution that the earlier study on clinical education concluded that clinical skills videos were not considered clinically robust. 29 Although findings from this study also indicate poor quality of source sharing and demonstration of evidence, source information in this video sample may have been available on a different platform, such as a Web site or curriculum module that housed the video, and thus, our findings only reflect a stand-alone account of video content. Future research is needed to examine the content of cancer pain management videos.
Of note in this study is the lack of attention to the role of the caregiver in cancer pain management instruction. To address the caregiving role, caregivers need demonstration videos that include easy-to-teach lists and tables. They need to be featured in the videos, and information needs to be credible and easy to find. Videos can be tailored by illness, relationship between patient and caregiver, and care setting. YouTube videos can be a tremendous resource for caregivers who are searching for additional information and support 1, 34 ; however, this platform has not yet been fully recognized by providers as a way to disseminate such information to the caregiving audience.
Nurses have higher recognition of the need for Internet guidance than medical specialists and may play a more active role in referring to and discussing content of educational videos. 21 Recent psycho-oncology Internet intervention recommendations have included skill building as a featured component, and video-sharing Web sites such as YouTube may be a viable option for providing evidencebased, empirically tested intervention material that may affect caregiver competence and psychological care. 35 Oncology nurses have the opportunity to recognize the support of their educational efforts through the use of reinforcing YouTube video demonstrations for their teaching related to pain.
Limitations
Although this study sheds light on the availability of instructional cancer pain management videos as a caregiver resource, several limitations should be noted. First, we were not able to capture the entire number of videos available through YouTube as the maximum results for any search is restricted to 500 videos by YouTube. Second, whereas the study represents a preliminary first step in understanding YouTube as a possible platform for providing information to caregivers, the findings are limited. It is not known if the search terms chosen are representative of the search behavior of caregivers; the search terms used in this study may have biased the findings toward identification of videos targeting a more clinical audience. Further, search terms may not have generated the full breadth of instructional videos available. Admittedly, the research team did not explore the most appropriate search terms to be used, warranting even further investigation.
Interviews and surveys with caregivers are needed to further investigate their personal use of YouTube and their attitude and perception of YouTube as a credible source of information. If caregivers do, indeed, report ease of use and satisfaction with YouTube, then researchers could better develop and test educational resources delivered through video-sharing Web sites. Further research should address the use of personalization services available through technological platforms, such as Google, and other video-sharing Web sites, such as VIMEO. Finally, this study focused on pain management education for caregivers as they play a pivotal role in home-based cancer care. However, additional caregiving topics could easily be addressed through the YouTube platform, and we encourage others to explore the medium in the delivery of their own caregiving intervention work.
Implications
Despite these limitations, this work has important implications to clinicians creating educational pain videos. Future research will need to address the appropriate length of instructional videos, who should be featured, and how to ensure that literacy tools are used Vol. -No. --2014 so that pain management instruction is understandable for informal caregivers. Of particular concern in the development of instructional videos is audio and video track synchronization, wherein the steps in a process are verbalized and then demonstrated. 23 Good quality instructional videos include a narrator's neutral tone with clear language, narrator presentation as a peer, and simple steps without tiny details. 11 Videos need to ensure that they represent multiple perspectives, appropriate visuals, and ensure objectivity. 36 Although standardized education does improve caregiver well-being, caregiver intervention research has found only small to medium effects 37 and caregivers still experience difficulty with caregiver tasks. 38 Additionally, few caregiver interventions have been translated into standard care practice.
14 The costs associated with intervention start-up impede the translation of caregiver interventions into standard practice. 37 Oncology providers would be well served to use the low cost YouTube platform to reinforce their face-to-face teaching with patients and caregivers not only on the challenging topic of pain but also other side effects and treatments. Video reinforcement of traditional teaching would allow caregivers repetition and 24-hour access to information that they received during a high stress rushed visit in a clinic or office environment. Targeted communication with the specified design characteristics should be developed and tested for efficacy. This study provides important background information on how health technology, such as a video-sharing Web site YouTube, is currently being underused to provide information specifically for informal caregivers.
